Synaptic plasticity -the directed modulation of synaptic connections by specific activity histories or physiological signals -is believed to be a major mechanism for the modification of neuronal network function. This belief, however, has a 'flip side': the supposition that synapses do not change spontaneously in manners unrelated to such signals. Contrary to this supposition, recent studies reveal that synapses do change spontaneously, and to a fairly large extent. Here we review experimental results on spontaneous synaptic remodeling, its relative contributions to total synaptic remodeling, its statistical characteristics, and its physiological importance. We also address challenges it poses and avenues it opens for future experimental and theoretical research.
Synaptic Plasticity and Synaptic Tenacity
At a conceptual level, the central nervous system (CNS) comprises a vast network of excitable cells connected by specialized junctions known as synapses. Long before excitability and synaptic transmission were fully understood, scholars such as William James [1] suggested that changes to connections ('tracts of conduction'), driven by sequential or concomitant activation of 'elementary brain-processes', might explain the formation of new associations and the learning of new tasks. [ 3 5 3 _ T D $ D I F F ] In fact, James credits this idea to yet earlier scholars (e.g., Descartes, Locke) and notes that they 'hit upon this explanation, which modern science has not yet succeeded in improving' [1] . Years later, Donald Hebb rephrased this idea, using it as a cornerstone for constructs such as cell assemblies, thereafter used to explain network function and ultimately behavior in physiological terms [2] . Inspired by these theories, and armed with increasingly powerful methodologies, numerous investigators have convincingly demonstrated that activity histories (see Glossary) can influence and change such tracts of conduction, now largely identified as chemical synapses. The resulting changes, generally referred to as synaptic plasticity, are thus commonly viewed as evidence for this venerable theory.
The long-held framework described above has an implicit yet often ignored corollary, which is the supposition that synapses, when not driven to change by particular activity patterns or histories, retain their properties indefinitely. This supposition would seem to be essential because without it, spontaneously occurring changes might drive spurious modifications in network function or undo physiologically relevant ones. Thus, to fully appreciate the importance and limitations of synaptic plasticity, it is essential to measure and understand the capacity of synapses to maintain their particular properties (e.g., probability of release, total receptor conductance, size, morphology, ultrastructure, composition) over behaviorally relevant timescales. We refer to this capacity as synaptic tenacity [3] [4] [5] [6] .
The aim of this Opinion is to discuss challenges to the notion of synaptic tenacity that come from general biological considerations and experimental findings. Such findings collectively suggest that synaptic tenacity is inherently limited, since synapses do change spontaneously Highlights Synaptic remodeling is driven by both activity-dependent and spontaneous processes.
The magnitude of spontaneous synaptic remodeling is comparable with that of activity-dependent remodeling.
Spontaneous synaptic remodeling processes can give rise to a full repertoire of synaptic sizes even in the complete absence of activity.
While spontaneous remodeling processes drive continuous fluctuations in the properties of individual synapses, stable and skewed distributions of the same properties emerge as population invariants.
Scaling of synaptic size distributions appears as a population-level phenomenon when spontaneous remodeling processes are modulated by perturbations of spontaneous network activity. 
